Altered Functional Connectivity in Sickle Cell Disease Exists at Rest and During Acute Pain Challenge.
Sickle cell disease (SCD) is a chronic pain disorder in which abnormally shaped red blood cells obstruct microcirculation causing ischemia and pain. The lack of SCD responsiveness to analgesics has led many to propose that nociceptive neural systems engaged when detecting pain become sensitized, resulting in an enhancement of pain response. Individuals with SCD and non-SCD controls were exposed to a painful stimuli of varying intensity using a pressure algometer and underwent several neuroimaging tasks. This study identified and characterized the neural correlates of possible central sensitization in SCD. We found functional connectivity abnormalities in individuals with SCD in the brain's somatosensory network, salience network, and default mode network during both an unstructured resting state and paradigm involving acute pain challenge. There was evidence for both increased and decreased connectivity which is consistent with findings in other chronic pain disorders. Preliminary evidence was found that subcortical brain regions might contribute to neurodevelopmental abnormalities in chronic pain. The results support a model in which SCD pain sensitization involves abnormally low functional integration of brain regions that make use of nociceptive information to plan movements, and hyperconnectivity of various frontal and parietal lobe regions that direct attention to or represent higher-order abstractions within circuits involved with either nocioceptive processing or detection of abnormally salient environmental stimuli.